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Annual  Review  for  the  Year  1970 
Volume  14 


INTRODUCTION 

Oil  production  in  Montana  during  1970  amounted  to  37,878,697  barrels.  This  represents  a  reduction  in 
crude  oil  produced  in  the  State  as  compared  to  1968  and  1969  primarily  due  to  a  decrease  of  production 
from  the  Bell  Creek  (Muddy  sandstone)  Field.  However,  during  1970  two  areas  of  Bell  Creek  Field  were  unit- 
ized and  secondary  recovery  by  peripheral  waterflood  was  initiated.  The  unit  "Area  A"  waterflood  showed 
a  response  in  the  October  production  and  in  December  had  an  average  daily  increase  of  2,400  barrels  com- 
pared with  September.  Ultimately  the  Bell  Creek  Field  will  comprise  five  or  six  unitized  waterflood  areas 
and  production  should  increase  considerably  during  1970  and  1971. 

Even  though  nearly  38,000,000  barrels  of  oil  were  produced  in  1970,  the  estimated  recoverable  reserves 
for  Montana  dropped  only  4,667,000  barrels.  This  is  due  to  a  re-evaluation  of  several  fields  based  on  their 
improved  performance  during  1970.  Increased  additional  reserves  were  assigned  to  Cabin  Creek  Field  (2.3 
mil),  Cut  Bank  area  (6  mil.  due  to  waterflood  response),  Pine  Field  (2.2  mil).  New  fields  in  the  Williston  Ba- 
sin added  about  6  million  in  reserves. 

Secondary  recovery,  mostly  by  waterflood,  continues  to  add  significantly  to  total  Montana  production. 
Floods  at  Kevin  Sunburst,  Bell  Creek,  and  Keg  Coulee  fields  all  indicated  good  response  during  1970.  The 
Keg  Coulee  Field  is  unusual  in  that  water  injection  was  made  for  two  years  before  any  appreciable  response 
was  noted.  Secondary  recovery  projects  in  operation  now  total  58,  and  it  is  estimated  that  these  projects 
contribute  25  percent  of  all  oil  produced  in  the  State. 

The  large  Tiger  Ridge  Gas  Field  in  north-central  Montana  continued  to  grow  in  1970  although  the  an- 
ticipated interstate  pipe  line  outlet  did  not  materialize.  There  are  now  approximately  100  shut-in  gas  wells 
in  the  field  on  640-acre  spacing.  Ten  wells  connected  to  a  local  pipe  line  produced  slightly  in  excess  of  2 
billion  cubic  feet  during  1970.  Some  large  lease  blocks  were  assembled  during  1970,  primarily  to  explore  for 
gas.  Gas  production  marketed  during  1970  was  36,710,294  MCF.  Additional  gas  for  injection  purposes  and 
lease  use  would  raise  this  total  to  over  40,000,000  MCF. 

Of  future  importance  to  Montana  was  the  development  of  excellent  production  in  the  Madison  Forma- 
tion in  the  Wyoming  portion  of  the  Elk  Basin  Field  during  1970  with  wells  producing  from  1,000  to  1,500  bar- 
rels per  day.  This  productive  horizon  will  undoubtedly  be  tested  in  the  Montana  portion  of  this  field  during 
1971. 

Probably  the  most  significant  event  of  1970  was  the  successful  development  of  several  deep  (12,000') 
Red  River  dolomite  fields  in  the  Williston  Basin.  Of  the  twenty-three  discoveries  listed  in  Montana  for  1970, 
five  (22%)  belong  in  this  category.  Initial  production  in  these  discoveries  ranged  from  244  to  4,000  barrels 
per  day  flowing  with  associated  gas  of  one-half  to  six  million  cubic  feet  per  day.  Most  important  was  the 
high  success  ratio  for  these  deep  Red  River  tests.  Following  detailed  seismic  evaluation  and  interpretation 
about  30  per  cent  of  the  tests  drilled  were  successful  and  continued  exploration  during   1971   is  assured. 
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GAS  PRODUCTION  DATA— 1970 


1970 

Field                                                                  County                                                             Producing  Formal-ions  Production 

M.C.F. 

Bell  Creek Powder  River Muddy  ....  6,905,208 

Big  Coulee Golden  Valley  &  Stillwater     Lakota  &  Morrison 997,198 

Blackjack Liberty Sunburst  &  Swift 887,082 

Box  Elder. Blaine Eagle    ... 131,035 

Bowdoin Phillips  &  Valley Colorado  2,637,040 

Bowes Blaine Eagle    343,620 

Cabin  Creek Fallon Interlake  &  Red  River  1,243,508 

Cedar  Creek Fallon  <S  Wibaux Judith  River  &  Eagle 4,088,627 

Clark's  Fork  South Carbon Greybull    

Cut  Bank  &  Reagan Glacier  &  Toole Cut  Bank  &  Madison 6,696,872 

Dry  Creek Carbon Eagle  <S  Frontier 470,661 

Elk  Basin Carbon...... Tensleep  1,190,053 

Flat  Coulee Liberty Blackleaf  &  Swift... 202,864 

Gold  Butte Toole Swift   32,066 

Grandview Liberty Blackleaf  &  Kootenai 472,665 

Hardin Big  Horn Frontier       29,151 

Keith  Block Liberty Blackleaf  &  Sawtooth 1,577,563 

Kevin  Sunburst Toole Kootenai  568,643 

Lake  Basin Stillwater Frontier  884,765 

Middle  Butte Toole .-..Blackleaf    36,410 

Mt.  Lilly..... Liberty Madison  362,764 

Pine        Dawson,  Prairie,  Fallon 

&  Wibaux Interlake  &  Red  River 668,516 

Plevna Fallon Judith  River  76,682 

Squaw  Coulee Hill Eagle    813,060 

Tiger  Ridge Blaine,  Hill Judith  River  &  Eagle 466,985 

Utopia Liberty....- Blackleaf,  Kootenai  &  Ellis  708,402 

Whitlash Liberty Blackleaf,  Kootenai 1,210,388 

Miscellaneous 3,008,466 


TOTAL  ALL  FIELDS ......  36,710,294 

REFINING— 1970 

Year  1970 
Total  Bbls. 

Big  West  Oil  Company 1,207,141 

Continental  Oil  Company 13,819,783 

Diamond  Asphalt  Company 157,562 

Farmers  Union  Central  Exchange,  Inc 8,694,628 

Humble  Oil  &  Refining  Company 14,532,140 

Jet  Fuel  Refinery. _. 34, 1 47 

Phillips  Petroleum  Company.. 1 ,690,588 

Spruce  Oil  Company 290,398 

Tesoro  Petroleum  Company 515,831 

Union  Oil  Company 1 ,388,002 

TOTAL  Barrels  Oil  Refined  in  Montana,   1970 42,330,220 


Refining  Five  Year  Comparison 
1966  1967  1968  1969  1970 


33,429,176  37,077,747  40,951,393  40,437,537  42,330,220 


SUMMARY  OF  SECONDARY  RECOVERY  PROJECTS 
(Dote  Effective  to  Jonuory   I,  1971) 


Field,    Formation 


Type 

of 

Project 


Injection 
Pattern 


Cumulative  Bee.    1970 

Date  Injections  Avg.    Daily  No.    of 

Injections  1000'    Bbls.  InJ.    Rate  Injectio 

Commenced  or   MCF  Bbls   or   MCF 


Source   of    Injection  Media   &   Remarks 


Ash   Creek,    Shannon 

Bell    Creek,    Muddy 

Bell    Creek,    Muddy 

Big   Wall,    Tyler   "B" 

Bowes,    Sawtooth 

Cabin   Creek,    SI luro-Ordovlclan 

Cat    Creek,    Swift 

Cat   Creek,    1st   £  2nd   CC    (Unit    !) 

Cat    Creek,    1st   t  2nd   CC    (Unit   2) 

Cut   Bank  NE,    Cut   Bank 

Cut    Bank  NW,    Cut   Bank 

Cut    Bank   So.    Central,    Cut   Bank 

Cut    Bank   SE   Unit,    Cut   Bank 

Cut   Bank   SW,    Cut    Bank 

Cut    Bank   Tribal.    Lander   Sand 

Cut    Bank   H.    C.    Lander,    Lander 

Cut    Bank   Lander   Sand,    Lander 

Cut    Bank,    McGul ness-Moulton 

Cut    Bank   Two  Medicine,    Cut    Bank 

Darling   State   Unit,    Moulton 

Darling  NE   Unit,    Moulton 

Darling   South,    Swenson-Moulton 

Dwyer,    Ratcliffe 

Elk  Basin,    Frontier 

Elk   Basin,    Embar-Tens leep 

Elk    Basin,    Madison 

Elk   Basin   NW,    Frontier 

Elk   Basin  NW,    Tensleep 

Falrview  NW,    Red   River 

Fred   tv   George,    Sunburst 

Gas   City,    SI luro-Ordovician 

Keg   Coulee  West,    Tyler 

Keg   Coulee    East,    Tyler 

Keg   Coulee   South,    Tyler 

Kelley,    Tyler 

Kevin-Sunburst,    Madison 

Kevin-Sunburst,    Madison 

Kevin-Sunburst.    Madison 

Kevin-Sunburst ,    Madison 

Little   Beaver,    Red   River 

Little  Beaver   East,    Slluro-Ord. 

Lookout   Butte,    Slluro-Ord. 

Hosby   Dome,    Second   Cat    Creek 

Mosby   Dome,    Swift 

Moulton,    Moulton 

Pennel ,    Red  River 

Pine   South,    Red   River 

Pine  North,  Red  River 

Pondera,  Madison 

Ragged  Point,  Tyler  "A" 

Reagan,  Madison 

Red  Creek,  Cut  Bank 

Rlchey  SW,  Dawson  Bay- Inter  lake 

Stensvad,  Tyler  "B" 

Sumatra  West,  Tyler 

Sumatra  Central,  Tyler  "B" 

Sumatra  NE.  Tyler  "B" 

Sumatra  SE  Unit.  Tyler  "9" 

TOTAL  58 


HcDermott 

Waterf lood 

Perlphla 

10-15-64 

650 

175 

Parkman 

Gary  Unl t  "A" 

Waterflood 

Perlphia 

7-1-70 

5,152 

35.330 

17 

Madison 

Gary   Unit   "B" 

Waterf lood 

Perlphla 

1 1-1-70 

331 

7.839 

Madison 

Texaco,    Inc. 

Waterflood 

Semi -Per 

phial 

8-20-66 

7.955 

5.549 

Produced    water    from   Amsden    (,    Tyle 

Texaco,    Inc. 

Waterf lood 

Random 

5-23-61 

3,360 

1,509 

Madison 

Shell   01! 

Waterflood 

Seml-Per 

phial 

6-12-59 

60.700 

43.500 

31 

Produced   Water   fc  Fox  Hills 

Robert   Hoss 

Waterflood 

Semi -Per 

phial 

7-30-70 

21* 

51 

Third   Cat    Creek   Sand 

Farmers   Union 

Waterflood 

Seml-Per 

phial 

10-10-62 

6.783 

1,153 

Third   Cat    Creek   Sand 

Farmers   Union 

Waterflood 

Seml-Per 

phial 

12-1-59 

15,915 

446 

Third   Cat    Creek    Sand 

Texaco,    Inc. 

Waterflood 

5-Spot 

6-2-63 

5.801. 

1,971 

15 

Madison 

Humble  01 1 

Waterflood 

5-Spot 

1-30-62 

11.558 

2,100 

19 

Madison 

Un 1  on  Oil 

Waterflood 

5- Spot 

5-63 

17,736 

6,529 

Madi  son 

Texaco,    Inc. 

Waterflood 

5-Spot 

4-62 

28,391. 

1 4 .  790 

52 

Madi  son 

Phillips   Petr. 

Waterflood 

5-Spot 

9-62 

30.000 

25.500 

120 

Madison 

Humble  Oil 

Waterflood 

Random 

6-51 

4.304 

0 

Eagle 

Humble  Oil 

Waterflood 

Random 

1.-65 

1,090 

370 

Eagle 

Texaco,    Inc. 

Waterflood 

Random 

7-61. 

3,644 

2.259 

Eagle 

Union  Oi 1 

Waterflood 

Random 

12-62 

2,121. 

760 

Madison 

Miami    Oil 

Waterflood 

5-Spot 

12-67 

13.1.33 

16. 198 

93 

Madison 

B.G.   1  0.    Co. 

Waterflood 

Random 

2-67 

1,063 

979 

Produced   Water 

Ralph   Fair 

Waterflood 

Random 

2-68 

1,1.86 

1,898 

Madi  son 

B.    G.    1  0.    Co. 

Waterflood 

Random 

2-67 

3,1.93 

3,137 

Madison 

Phillips   Petr. 

Waterflood 

Pilot 

10-68 

285 

339 

Produced  Water 

Pan   American 

Gas    Injection 

1926 

All    In 

ection  Wei  Is 

n  Wyoming 

Purchased   Gas 

Pan  American 

Gas    Injection 

191.9 

1,514 

No    Inj. 

Purchased   Gas 

Pan  American 

Waterflood 

Peri  phi  a 

1962 

25.763 

No    In 

lection    in    1970 

Madi  son 

Atlantic   Rich. 

Waterflood 

Perlphla 

10-57 

4.864 

247 

Madi  son 

Atlantic   Rich. 

Waterflood 

Seml-Per 

phial 

5-67 

910 

1.355 

Produced   Water   &   Madison 

Superior   Oi 1 

Gas    1  nj . 

Crestal 

10-25-70 

U4.000 

1,428 

Purchased   Gas 

Fulton  Prod. 

Waterflood 

Random 

7-70 

1.22 

3.650 

Madi  son 

Shell    Oil 

Waterflood 

Seml-Per 
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1  .  11.0 
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14,710 
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1 2-21.-69 
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Not 

n   Operation 
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10 
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13 
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38 
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II 
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986 

Produced  Gas 
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Madison 
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13 

Madison 

Texaco,    Inc. 

Waterflood 

Seml-Per 
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1.139 

Madison 

B.   G.   (  0.    Co. 

Waterflood 
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12-1-69 

'.2J2 

W      407,454 
G       47,235 

2.826 
W     306.087 
G         2,414 
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STATE    OF   MONTANA-  SUMMARY    OF     PRODUCING      OIL      FIELDS 


I   COMMISSION 


AVG. 

AVG. 

ORI 

INAL 

PRODUCTIVE 

ORIGINAL                          RECOVERY                                                 ORIGINS 

L 

TOTAL 

CUMULAT  IV  E 

REMAIN  IMG 

1970  P 

RODUCTIOH 

RECO 

VERA6LE 

AREA 

OIL                                FACTOR                                             RESERVES 

PRODUCTION 

YEAR 

A.P.I.        VOLUME      PAY 

POROS  ITY 

WATER 

1-1-71 

IN   PLACE                             % 

1000  e 

1-1-71 

TOTAL 

6BLS./ 

BBLS. 

LINE 

NO. 

FIELO    (OR   POOL) 

COUNTY 

PROOUC.NG    FORMATION 

DISCOVERED 

DEPTH 

GRAVITY         FACTOR      FT. 

% 

B6LS/ACRE 

ACRES 

1000    BBLS.            PRIMARY 

SECONOARY              PRIMARY           S 

CONOARY 

1000    BBLS 

1000   BBLS. 

1000    BBLS 

BBLS. 

BOPD. 

ACRE 

ACRE/FT. 

NO. 

1952 

4.500 

34                   1 

.05         14 

22 

-; 

13,200 

200 

2.640                     25 

6                               660 

158 

813 

676 

142 

26,783 

76 

4,090 

292 

1 

2 

eiari'oln 

K"te,t 

^unburirii^C^t     ) 

1969 

10,300 

2,300 

45                   1 

39               1 

.75         38 

.08         20 

IS 

34 
35 

16 

700 
200 

320 
200 

S.340                    7 
2.240                   18 

400 

375 

150 
352 

225 

48 

75,795 

11,532 

208 
32 

1,170 

31 

3 

4 
5 

Eld"'" 

R0OSeveHV6r 

Nisku    (Oev.j 

1967 

1961 

4,400 
7.700 

36               1 

43               1 

.11            10 

.41           22 

26 
16 

30 

14 

^° 

16.000 
30 

224.000                   26 
1,080                   17 

26                  58.000 
185 

58,000 

116.000 
IBS 

39,232 

175 

76,768 

7.766.400 
2.S29 

21,278 
7 

7^250 

2,3'0 

725 

105 

6 

6 

£rud*    Norlheast 

"~",eli 

Nisku    lOev.) 
HUku    (Dev.) 

1962 
1964 

7.500 
7,600 

46               1 
i-6               1 

■  37          22 
.40         23 

16 

30 

14 

080 
270 

320 

4,190                        72 

2,280                  37 

3.000 

950 

l.ooo 
350 

'738 

''ii! 

I7i.:.?0: 

35.816 

467 
93 

9.375 
5,310 

426 
231 

7 

1953 

2,500 

19               1 

.61         17 

16 

35 

8 

520 

280 

2,390                   26 

630 

630 

579 

51 

18.305 

50 

2,250 

132 

8 

TylerVe"?' 

19^8 

3,000 

31               1 

.02          22 

17 

070 

20.820                     27 

4                     5.600 

7S0 

6.350 

5,624 

726 

113.540 

311 

5,200 

236 

9 

Hadlson    (Hiss.) 

19S5 

3.600 

25                 1 

.15           8 

l| 

530 

480 

*.J7°               }} 

750 

""    t 

-.,«) 

.) 

198  j 

—  29.212  ) 

80  j  - 

1.560 

'» 

'Cut    BanL    (L.    Cret.) 

1955 

3.50O 

30                 1 

.11          15 

15 

35 

220 

1.640                     24 

400 

—    ( 

2,500 

167 

[j 

Br^On 

ftlcMand 

Sawtooth    (M.    Jur.) 
Madison    (Hiss.) 

1*9 
1958 

3.300 

9.600 

19               1 
32               1 

!40         40 

5 

31 

23 

300 
650 

3.760 

87.610                       8 
7.450                     11 

2                    6.840 

2.020 

8,860 
800 

7.389 
534 

1.471 
266 

150,560 
64,727 

412 
177 

2,360 

710 

29 

12 
13 

1968 

48             1 

.70           20 

35 

5 

930 

8. 540                   37 

3.150 

3.150 

1,203 

1.947 

300.422 

823 

2,190 

14 

15 

Red   River    (Ord!) 

1968 

48               1 

.70           JO 

12 

30 

7 

670 

480 

3,630                     24 

900 

900 

fl 

413 

367 

1.875 

* 

'? 

16 

Sheridan 

fled   River     lord.i 

1969 

1 1 .400 

40                1 

.50           30 

lb 

3S 

120 

MOO 

2,260 

2,260 

408 

1,352 

292,663 

802 

2.825* 

94 

16 

Cabin  Creek 

1953 
1956 

9,000 
7.300 

33               1 
33               1 

.20          50 
.13          25 

13 

30 
30 

29 
13 

420 

7.620 
2,260 

224.180                     22 
29.380                  60 

11                     49.310 

2S.000 

74,310 
18,000 

45.618 

10.207 

28.692 
7.793 

2.557,657 
1.156.629 

7.007 
3,169 

9,750 
7,960 

195 

313 

17 
16 

19 

1970 

12,700 

47               2 

.07         58 

8 

40 

10 

430 

320 

3.340                   15 

'soo 

500 

66 

434 

50.914 

522 

1.560 

195 

19 

Cat    Creek     (West    Dome) 

Kootenai     (I.    Cret.) 

52               1 

21 

19 

180 

900 

5S.O60                     27 

6                     14,900 

18.000 

16.856 

69.115 

189 

392 

Kootenai    (l.    Cnt.I 

1920 

19 

1: 

206 

2,400                     22 

11                            528 

264  | 

1 

| 

1 

1 

3.9to 

396 

Ca(   Creek 

Petroleum.   Garfi 

19U5 

1,600 

52               1 

22 

40 

5 

590 

240 

1.340                  32 

428 

" 

6,249 

4.730 

1.519 

98.498  J 

1,785 

298 

23 

25 

Petroleum.   GarM 

Id        Ellis    (U.    Jur.)r' 
Amsden    (Perm.) 
Red   River    (Ord.) 

1945 
1967 
1969 

1,600 
iiigoo 

52               1 
52               1 

48               1 

.10          25 
.00          10 

.80          20 

18 

6 

40 
30 
16 

19 
8 

040 

340 

690 

630 
80 

320 

16,760                   30 
350                   17 

2.780                     7 

5.029 

--     J 

! 

60 

) 

I 

6,249 

122 

5.710 
625 

228 
31 

23 

25 

ll 

Red   River    (Ord.) 

19S5 

9,600 

3&               1 

.25          40 

30 

850 

1,120 

23.350                    6 

1.500 

1.500 

348" 

1.152 

136.452 

374 

1.340 

13 

26 

27 

1932 

2.900 

31               1 

.09         18 

15 

35 

490 

49,000 

612.000                     20 

13                 122,500 

77,500 

117.622 

62,378 

S. 300, 919 

I4.S23 

227 

27 

28 

Glacier"   Toole 

19^5 

3.000 

34               1 

14 

30 

910 

3.200 

7.500 

7,500 

5.966 

1.534 

114.332 

313 

2.345 

235 

23 

29 

Red  River    (Ord.) 

1952 

9,900 

.20          90 

7 

30 

28 

510 

1 1 ,400                    9 

1 .051 

1.051 

1.051 

702 

2,625 

29 

10 

interlake    (511.) 

1956 

9,400 

43               1 

.20         38 

7 

30 

320 

3.850                   32 

1.250 

■  ,'-':' 

1.123 

127 

21.021 

SB 

3.910 

103 

30 

31 

Dwyer 

Ratcllffe    (Hiss.) 

I960 

37               1 

.32         38 

56 

810 

3.64o 

41,510                   10 

G                       4 .  300 

2.400 

6.700 

4.514 

2.136 

293.3:13 

820 

1.74S 

46 

3l 

32 

Elk  Basin 

1915 

1,200 

45               1 

.16         30 

21 

20 

33 

710 

120 

4,050 

37 

1 ,500 

1.500 

1.376 

19.120 

52 

417 

32 

33 

Elk  Basin 

Carbon 

1942 

5,000 

29               1 

.16       124 

82 

114,900 

57 

61 ,46S 

61.465 

46.2S6 

15,209 

1.171.156 

3.762 

46,785 

377 

33 

34 

Elk  Basin 

Carbon 

Hadlson    (Hiss.) 

1942 

5,300 

28               1 

.12       224 

12 

9 

169 

400 

920 

155.850                   14 

3                   21.800 

4.600 

26,400 

I4.S79 

11,821 

669.102 

1.833 

28.695 

123 

34 

1547 

3.400 

.29         28 

19 

400 

120 

2.690                   25 

17                        672 

453 

1.125 

1 .094 

31 

10.864 

30 

9. 375 

V5 

55 

3b 

Elk   Basin,    Horthwest 

Madison    (Hiss.) 

1947 

■. .  ;■  j . 

35               1 

.08        124 

'■: 

480 

200 

13.900               a 

1.100 

891 

209 

13.171 

3b 

5.500 

u 

36 

37 

Tensleep    (Peon.) 

1964 

37               1 

.15         27 

12 

17 

050 

580 

9.890                   14 

12                        1.421 

1.232 

2,653 

993 

1,660 

115,938 

318 

4.575 

169 

37 

36 

1967 

ll.Soo 

43               1 

.10         27 

7 

9 

330 

160 

1,490                   17 

250 

250 

178 

72 

25.386 

70 

1,560 

56 

38 

39 

Red  River    (Ord.) 

1965 

12.700 

47               1 

.70         35 

650 

1,760 

22.260                   19 

6.200 

2.680 

3.520 

577,613 

1.583 

3.520 

39 

1*0 

Red  River    (Ord.) 

1952 

9.300 

IS 

.20            6 

14 

3 

960 

400 

1.580                  2S 

400 

319 

81 

16.866 

46 

1.000 

167 

40 

41 

Swift    IU.    Jur.) 

1933 

2.900 

37                 1 

.10          18 

17 

330 

1  ,280 

22,180                   13 

11 

5.240 

2,l8o 

3.060 

116.357 

3l9 

4.095 

227 

4l 

Ratcllffe    (Hiss.) 

1964 

33               1 

.26         14 

15 

7 

10.080 

71,670                   13 

9,275 

9.275 

5.964 

3.311 

802.885 

2,200 

920 

66 

42 

43 

Flat   Lake,   South 

Sheridan 

Ratcllffe    (Hiss.) 

1966 

6,500 

32               1 

.26          9 

3 

2.340                   26 

620 

178 

442 

68,928 

189 

970 

108 

43 

Fort   Gilbert 

Sheridan 

1970 

12.500 

48               1 

.89        66 

26 

800 

4,290                   IS 

6S0 

650 

59 

591 

59,929 

936 

4,060 

60 

44 

Sunburst     (L.    Cret.) 

1963 

2.600 

39               1 

.20         31 

21 

37 

380 

880 

33.330                   23 

20                    7.667 

6,667 

14,334 

6.458 

7.876 

190,144 

1,069 

16.290 

525 

45 

1-6 

Fred  6  George  Creek 

Swift     III.    Jur.) 

1963 

2.700 

39               1 

.10            8 

\u 

■:■ 

530 

340 

6.650                   26 

1.200 

Hat1 

3l2 

48 ! 064 

132 

1.430 

179 

hi 

Gas  City 

Dawson 

1955 

8,900 

38               1 

.28         25 

12 

820 

2,800 

33.100                   26 

3                    8,609 

993 

9.602 

7.059 

2.543 

292,207 

801 

3.430 

137 

47 

U 

Richland 

1969 

1 1 ,900 

46               1 

.15         18 

IS 

930 

320 

3.500                   II 

223 

72.880 

200 

69 

48 

49 

1952 

8.900 

38               1 

.25       147 

8 

47 

440 

1,280 

60.720                   20 

12,155 

12,155 

8,795 

3.360 

355.442 

974 

9.S00 

65 

49 

'v 

Sheridan 

Ratcllffe    (Miss.) 

1962 

7.000 

:- 

.20         40 

16 

18 

620 

6,240 

116.190                    7 

7.850 

!.o: 

4,1*49 

3.401 

536.079 

}X 

50 

51 

Glacier 

Sunburst,    Cut    Bank.    Madison 

1961 

2 .  Wi  ■ 

34            1 

.10         15 

b 

ago 

760 

6.760                   15 

770 

210 

51.0b! 

'i4s 

1.315 

88 

51 

Red  (liver    (Ord.) 

1969 

12,600 

46               1 

.90         53 

19 

480 

640 

1 ,670 

1.870 

384 

1,486 

174,655 

479 

2,920 

55 

52 

Hay  Creek 

Hadlson    (Hiss.) 

1969 

9,600 

39               1 

.15         40 

S 

160 

I.4S0                   14 

200 

200 

61 

119 

23.296 

64 

1.250 

31 

53 

54 

5} 

l!aX^ 

MusseHhell 

Tyler    (L.    Penn.) 
Morrison     (u.     Jur.] 

1953 

5.000 

2.800 

33               1 

.15         34 
.08         10 

12 

19 

: 

270 

360 

6,940                   17 
700                   26 

'l80 

1,200 

ISO 

786 
165 

15 

113,639 

4.372 

311 

12 

3.330 

1.800 

98 
180 

S4 
55 

56 

Amsden    (L.    Penn.) 

1960 

3.600 

32               1 

.08         5 

i 

590 

l£0 

1,050                   34 

360 

360 

313 

47 

Km 

24 

2.250 

250 

•A 

57 

Tyler    (L.    Penn.) 

1956 

4,100 

33               1 

.08         29 

25 

15,000                   27 

4,000 

3,586 

74,433 

204 

6,670 

230 

57 

58 

Tyler    (L.    Penn.) 

I960 

4,600 

32               1 

-IS         26 

12 

310 

460 

6.870                   21 

15                     1.446 

998 

2.444 

1.894 

550 

277 

5,090 

196 

58 

59 

Keg  Coulee, South 

Tyler    <l.    Penn.) 

1964 

4,700 

34               1 

.15         13 

7 

750 

400 

3,100                   32 

818 

1,822 

794 

1,026 

32.883 

90 

4.555 

350 

59 

Keo   Coulee. East 

Tyler     (L.    Penn.) 

I960 

4.600 

33               1 

.15          '7 

15 

700 

720 

8.420                   11 

ll                         917 

897 

1.814 

359 

955 

30.143 

83 

2.520 

146 

60 

61 

Keg  Coulee. North 

Musselshell 

Tyler    It.    Penn.l 

1964 

4,600 

33               1 

.15          14 

7 

710 

930                   22 

260 

200 

l6l 

39 

9.122 

25 

1  [667 

91 

61 

62 

1966 

33               1 

.15          SO 

13 

690 

6,140                    8 

4                        500 

250 

750 

482 

268 

49,798 

136 

3,750 

75 

62 

63 

t.)                 1922 

1  ,500 

32               I 

.08           7 

20 

6 

540 

262.910                   28 

5                   73.141 

12,190 

85.331 

70,105 

15.226 

327.401 

897 

303 

63 

Swift    (U.    Jur.) 

1968 

2.800 

39               1 

.10         14 

16 

850 

460 

5,690                   15 

8S3 

853 

259 

594 

60.138 

165 

1,780 

127 

65 

L"fv 

Po.de r   River 

1969 

5.800 

.15           7 

17 

■" 

330 

160 

860                   12 

34 

17.041 

47 

62S 

90 

65 

66 

Little  Bearer 

Red  River    (Ord.) 

1952 

5,  jiK> 

29               1 

.40         37 

i- 

990 

2.390 

38.220                   17 

10                       6.497 

3.822 

10,319 

4,922 

5.197 

338.260 

927 

4.320 

a 

1954 

8,300 

30               1 

.50         24 

13 

490 

16.780                   23 

12                     3.873 

1.936 

5.309 

3.149 

2,660 

183, S3S 

503 

3,630 

151 

67 

Tensleep    (Penn.) 

1964 

6,500 

.16         IS 

15 

9 

930 

200 

204 

204 

177 

27 

14,789 

68 

68 

1970 

12,500 

47               1 

.86         19 

6 

320 

1,950                    41 

800 

800 

197 

603 

196.555 

539 

2.500 

132 

69 

70 

fled    River    (Ord.) 

1969 

12,400 

45                 1 

.80         23 

7 

630 

320 

2,440                     23 

S50 

550 

112 

418 

108,228 

297 

1.720 

75 

70 

7' 

lonetree   Creek,    South 

Richland 

Silurian     ISil.l 

1969 

11 .900 

41               1 

.75          ll 

9 

? 

340 

1.390                     36 

500 

500 

148 

352 

134.497 

M 

1 .560 

98 

71 

Red  River    (Ord.) 

1961 

8.900 

33               1 

.15          15 

IS 

380 

69.420                     21 

14                   14,782 

9.098 

23.880 

11,786 

12,094 

884.162 

2,422 

3.915 

72 

Hlsslon  Canyon-Lodgepole    (HI 

1. )               1966 

26               1 

.13         26 

600 

1,920 

22,270                    9 

1.203 

797 

87.780 

240 

1.040 

73 

Cat   Creek    (Cret.) 

1964 

36               1 

.00          16 

20 

13 

650 

80 

1,090                   15 

'  166 

166 

132 

34 

10,178 

28 

2,075 

130 

74 

lh 

Tvler    (Penn.) 

.948 

4.300 

34               1 

.09          25 

15 

66C 

360 

6.720                   25 

1.570 

110 

21.591 

59 

4.720 

189 

75 

I95B 

a. too 

32               1 

7 

2,240 

22.290                     21 

4,700 

4.706 

2.716 

1.982 

2IS.I19 

589 

2,100 

68 

7o 

78 

1956 

9,000 

38               1 

.12          20 

8 

7 

760 

12.420                    45 

5.563 

5.563 

4.702 

861 

122,351 

335 

3.480 

174 

77 

1964 

8,200 

39               1 

.50         IS 

5 

820 

3.720                  S4 

699 

1.301 

74.707 

205 

3.125 

208 

78 

1957 

9,100 

39               1 

.12         18 

8 

980 

240 

1,680                   21 

350 

350 

260 

70 

17,525 

48 

81 

79 

Winnipegosls    (Dev.) 

1958 

39               1 

.12          16 

8 

320 

1,990                     25 

500 

500 

386 

114 

39.198 

108 

1j560 

98 

80 

87 
83 
64 

Slluro-Ordovlclen 

1955 

8,800 

33               1 

.14        25 

|2 

160 

22,380 

272.140                     12 

7                   33,095 

19.6591 

1 

T 

| 

i 

) 

2,360 

94 

81 

1957 

7,000 

31               1 

.10         3B 

3 

5 

630 

720 

689 

"    } 

54,128 

21.468) 

32. 660 J 

1.562,6167 

4.281  } 

960 

25 

82 

Lodgepole   (Hiss.) 

I960 

7,500 

36               1 

.13         30 

8 

710 

320 

3,430                     20 

68S 

--    ' 

) 

J 

J 

) 

2,140 

71 

63 

Pondera 

"'    W'ponderaalTeton" 

"C     Hadlsron°(Mlssjan 

1952 
1927 

3,400 

34 
34 

.17         32 

.20         15 

16 

17 

820 

13.320 

5.560 

237.360                   24 

15                   56,870 

35,130 

92,000 

66.940 
18.892 

25.060 
3,108 

3.3H.564 

313.425 

9.073 
859 

6,910 

3.960 

264 

84 
85 

87 
86 
89 
90 

Si.  ».,_, 

Roosevelt 

Hadlson    (hiss.) 

1952 

5.500 

— m 1 

.10       25 

ll 

IS 

580 

WloJO 

245.390                   15 

4fe!2bo 

46 [253 

38,827 

71461 

600,593 

1.645 

2.560 

102 

-tt 

■  969 

4,900 

38               1 

11 

3 

480 

1,490                   34 

500 

500 

115 

385 

48,926 

134 

87 

1969 

7,300 

42               1 

8 

660 

320 

650                    40 

340 

340 

238 

56.728 

155 

1,060 

38 

88 

1952 

6,300 

210 

400 

2,480                     20 

500 

441 

59 

17.112 

47 

1,250 

78 

89 

1967 

2,700 

40 

18 

3 

810 

160 

610                     16 

29 

71 

29.397 

81 

156 

90 

92 
93 

Bagged   Point 

1947 

4,400 

33 

.09      28 

13 

150 

160 

2.10D                     26 

550 

550 

520 

30 

81412 

23 

3.440 

123 

91 

1956 

3,600 

32               1 

.11         13 

8 

650 

680 

5,880                     21 

1,200 

1.568 

894 

68,855 

189 

3,620 

278 

92 

1,900 

42 

.10          10 

5 

920 

80 

470                     21 

49 

51 

7.980 

22 

1,250 

125 

93 

95 

Red9Creek 

Glacier 

Cut ' Bank T'c ret.) 

1947 

1958 

3,700 

36 
31 

!o8         20 

19 

6 

1? 

520 

2,520 
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